sions. The nucleons are represented as Gaussian wave packets in configuration and momentum space. They interact via a combination of a Skyrme type potential and a Uehling-Uhlenbeck two-body scattering mechanism. This theory keeps track of the correlations and therefore allows for a selfconsistent theoretical description of the entire complex dynamics of heavy ion collisions, from the initial non-equilibrium penetration stage via the high density phase to the final formation of complex-stable and instable-fragments. The cluster formation is caused by correlations and density fluctuations. We find that global equilibrium is not established in the course of the reaction. The form of the mass yield curve agrees with experimental findings. We also study the recently observed collective flow effects and find a strong dependence on the nuclear equation of state.
The current experimental and theoretical interest in high energy heavy ion collisions is concentrated on two topics: first, one would like to infer the properties of nuclear matter at h & & density and temperature which are probed in the early states of a heavy ion reactionsL
Of particular interest are the nuclear equation of state and the transport coefficients. The knowledge of the nuclear equation of state is of great importance for an understanding of the early universe, for the collapse of supernovae and for the stability of neutron stars.
Secondly, one would like to study the behaviour of highly excited nuclear matter at low densities2. This is realized in the final disas- however, that much of the microscopic dynamics is lost; in particular are the initial nonequilibrium state of the reaction and the fragment formation outside of the range of applicability of this approach.
The most advanced microscopic theory developed so far is the Vlasov-Uehling-lihlenbeck theory. This has been applied successfully to describe compression phenomena such as the collective sidewards flow7
and transverse momentum transfer8, pion7 -and strangeness9 production, and gives their dependence on the stiffness of the equation of state.
Furthermore, nonequilibrium (finite mean free path) and quantal effects such as partial transparency in light systems, the importance of Pauli blocking for nuclear stopping and linear momentum transfer have been studied1'.
However, the numerical method used to solve the VW equations impose an ensemble averaging to calculate smooth Single particle distribution functions necessary to evaluate the local density dependent mean field U ( p ) as well as the (l-f) (l-f) Pauli blocking probabilities.
Therefore, both the NFD and the WJU approach cannot address the multifragmentation. They are limited to the describe one-body observables only while the fragmentation process involves many-body correlations.
A large number of models has been introduced to describe the forma- Here we present a novel approach, based on the MD method, which explicitly incorporates N-body correlations, a nuclear equation of state and the most important quantum corrections, namely the Pauli principle, stochastic scattering, and particle production.
Hence the present approach combines the advantages of the classical molecular dynamics approach (explicit two-body interaction) with the important quantum features, which -as we know from VUU calculations -are essential to describe the reaction dynamics properly.
We have therefore dubbed our approach "quantum molecular dynamics", QMD, to distinguish it from the purely classical "molecular dynamics" methods well known from the literature. Every wave packet interacts simultaneously with every other wave packet via two-and three-body potentials of the Skyrme-type:
The total interaction potential felt by particle j whose centroid The scattering is Pauli blocked with a probability (l-f) (l-f), where f is the finite occupation of the phase space cell into which the centroid of the Gausian would be scattered. The phase space cells at the nuclear surface include some of the surrounding vacuum; this excess phase space is substracted if it is classically forbidden. The evolution of single nuclei has been followed for a time span of 200 fm/c ( 6 x 1 0 -~~ sec). This is considerably longer than the typical collision times at medium and high energies. We observe a surprisingly stable density distribution, which is actually even more stable than the corresponding VUU calculation.
After checking the stability of the initial nuclei, we proceed to study the effects of the N-body correlations in nuclear collisions at high energy.
For this purpose the two nuclei are boosted towards each other with the appropriate velocity of the equal speed system. It is particularly intriguing that the effects of the nuclear potential energy on the flow angular distributions, fragment yields and spectra can be stud+ed with the QMD approach.
In conclusion we have introduced a new approach to study N-body correlations in heavy ion collisions which goes beyond the classical level. The nucleons are represented by Gaussian wave packets in configuration and momentum space. They interact via an effective Skyrme force and two-body collisions. The Pauli principe is obeyed throughout the collisions, both in the initial state (by construction) and also in the course of the reaction. Here the stochastic nn scattering is Pauli suppressed with a probability given by the final state phase space occupancy. We construct reasonably stable nuclei to study heavy ion collisions. We observe fast particle emission and the formation of several fm) + Nb. In the top (bottom) row we see the final configuration space distribution of one typical event, the final momentum space distribution of the same event, and an overlay of the final momentum distribution of ten events using the medium (stiff) equation of state, respectively.
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